Purpose: Patients are often encouraged to participate in treatment decision-making. Most studies on this subject focus on choosing between different curative treatment types. In the last phase of life treatment decisions differ as they often put more emphasis on weighing quantity against quality of life, such as whether or not to start treatment aimed at life prolongation but with the possibility of side effects. This study aimed to obtain insight into cancer patients' preferences and the reasons for patients' preferred role in treatment decision-making at the end of life.
Introduction
Patients are encouraged to participate in decisions affecting their own treatment and care. Over the past 40 years, there has been a shift from patients preferring a 'paternalistic attitude' role from their physician to a more active and decisive role for themselves [1] [2] [3] . Patients have become better educated and informed about health care issues, but also a change in society's expectations of the appropriate role for physicians has influenced this shift [4] . It is assumed that patients prefer to share decisionmaking with their physician, and indeed studies have shown that patients prefer a role in which they share the responsibility for the treatment decision with the physician [4] [5] [6] [7] [8] . However, a considerable number of patients have a preference for a particular type of role, with some preferring an active role for participation in treatment decision-making and others a passive one [9, 10] . Some studies have suggested that increasing patient involvement in decision-making increases anxiety in cancer patients [4, 11] . Also decisional regret is not unusual in cancer patients [12] [13] [14] ; patients who were less satisfied with their role in the decision-making process expressed more regret [12] . Yet, other studies have found that patient participation improved the decision-making process [15, 16] and a positive effect of patients' well-being [17, 18] . Demographic factors, such as age, sex, and education level, are associated with patients' preferences for information and involvement in disease management [19] [20] [21] . Most studies on patients' preferences for participation in treatment decision-making are conducted in the curative setting, where patients often have to choose between two treatments that have both proven to be effective, and where the advantages and disadvantages of both options are discussed and considered. For example, comparisons of mastectomy to breast-conserving therapy have demonstrated equivalent survival rates for women with early-stage breast cancer [22] . Less attention has been paid to shared decision-making in palliative care. When cure is no longer possible, treatments often might still prolong life, but with the possibility of side effects. Therefore, in treatment decision-making in palliative care, more emphasis is put on quality of life. A study among recurrent ovarian cancer patients found that they considered quality of life of secondary importance [23] . These women were willing to tolerate the toxicity of chemotherapy in the expectation of some life prolongation, regardless of the fact that the cancer was not curable. Studies in other patient groups, however, have shown that subjects preferred quality of life over quantity of life. Mack et al. [24] and Wright et al. [25] found that two thirds of advanced cancer patients preferred treatment focused on relieving pain and discomfort over life-extending treatment. Up to now, most studies on preferences for participation in treatment decision-making have focused primarily on determining the preferred level of involvement in treatment decision-making (active, shared or passive) [20, 21, 26] , rather than exploring how patients interpret preferred levels of involvement and what reasons they have for their preference. A qualitative study among patients with colorectal cancer showed that patients preferred to be well informed and involved in the consultation process but did not necessarily want to make decisions, and the study found that the preferred level of participation depended on the type of decision that had to be made (treatment versus physical and psychological care) [27] .
Little is known about patients' preferences for involvement in treatment decisions, in palliative care situations. The purpose of the present study was to obtain insight into patients' preferences and the reasons for patients' ideas of preferred role in treatment decision-making whether or not to start a life prolonging treatment in the near future.
Methods

Ethics Statement
The study was approved by the Medical Ethics Committee of the VU University Medical Center, Amsterdam. Besides, the participating departments (Neurology and Medical Oncology) gave their approval for the research to be carried out.
Written informed consent to participate in the study and publish the results was obtained of all respondents at each interview appointment.
Design
We conducted a qualitative descriptive study [28] in which indepth interviews with advanced cancer patients were performed.
Study population
Two patient populations facing palliative treatment decisions were included in this study. The first group consisted of patients diagnosed with glioblastoma (GBM), the most common and most malignant type of primary brain tumor in adults, that underwent postoperative combined chemo-and radiotherapy [29] . These patients have a poor prognosis and cannot be cured of their disease. The median survival for these patients is approximately 14 months after diagnosis with current standard care [30] .
The second patient population included in the study was a group of patients with metastatic colorectal cancer. Patients were eligible if they were diagnosed with metastatic colorectal cancer (stage IV) and were not eligible for operation. The median survival for these patients is 24-28 months with current standard care [31] , and fewer than 5-8% of these patients are alive at five years from diagnosis [31, 32] .The aims of chemotherapy in both patient populations are to prolong survival, control symptoms, and maintain or improve quality of life (e.g. relief of pain caused by tumor growth) [33] . Chemotherapy can be effective in prolonging time to disease progression and survival but these benefits must be weighed against treatment toxicity and the effect on quality of life (e.g. nausea and fatigue) [33] .
In both patient groups, when progression of the disease occurs, a decision is often required on whether or not to start a (secondline) treatment aimed at prolonging life, but with the disadvantage of burdensome side effects.
Patients diagnosed with GBM were included at the beginning of their adjuvant temozolomide chemotherapy, soon after the end of the postoperative concomitant chemo-irradiation. Metastatic colorectal patients were included at the beginning of treatment with first-line palliative chemotherapy.
Recruitment and inclusion
Patients were recruited in a large university hospital through consecutive sampling. The study with GBM patients started in May 2010 and patients were included till December 2012. Recruitment for colorectal cancer patients started in November 2011 and ended in February 2013. Patients were eligible if they were over the age of 18, spoke and understood Dutch, had been diagnosed with either GBM or metastatic colorectal cancer, and had started with first line treatment.
We considered all patient at the two departments that started with first line therapy during the inclusion period for our study. To identify the GBM patients the researcher (LB) attended multidisciplinary team meetings and two times a week a briefing where physicians prepared their out-patient clinic visits and patients' status and treatment plans were discussed. To identify metastatic colorectal patient the researcher attended a weekly briefing where physicians discussed new patients and their treatment plans. She also stayed in regular contact with physicians and nurses of the participating departments to identify eligible patients.
During the inclusion period we identified 47 patients with GBM and 11 patients with colorectal cancer possibly eligible for our study. Of these, 15 GBM patients were not eligible because they already had progression of the disease before the moment of inclusion. Furthermore, 2 GBM patients were not approached, because the physician thought the study would be too burdensome for them. This led to 30 GBM patient and 11 metastatic colorectal patients that were eligible and were approached for our study. They were handed an information letter by their physician during their visit on the outpatient clinic and after one week, the researcher (LB) phoned the patients and explained the study aims and methods to them. Of these patients 12 GBM patients and 1 metastatic colorectal patient declined to participate in the study of whom 5 patients were not interested in the study, 5 patients felt they were too ill to participate, 1 patient said it was too emotionally demanding because she had problems with her speech, 1 patient was too stressed about how the disease would develop in the future, and 1 patient did not want the researcher to attend patient-physician conversations.
This resulted in 28 participating patients (their characteristics are shown in Table 1 ), of whom 18 were diagnosed with GBM and 10 with metastatic colorectal cancer. The patients ranged in age from 27 to 82.
Data collection
The in depth interviews lasted approximately 45-60 minutes and were held at the patients' homes. We used an interview topic list based on the objectives of the study. The list contained general questions about the patients' treatments so far; open-ended questions about their preferences for participation in future treatment decisions; communication with their treating physician and if they could imagine situation in which they would no longer want to receive treatment. The Control of Preferences Scale (CPS), developed by Degner [34] , was used to start discussing the extent and type of influence patients wanted to have concerning treatment decision-making in the future. The CPS is a widely used tool to measure patient preferences for participation. The CPS is clinically relevant, easy to administer and valid in health care decision-making [34] . The CPS allowed the patient to choose one of five levels of involvement in decision-making, ranging from active to passive (Table 2) . Further questions followed up on answers respondents provided and aimed to clarify why they had chosen a certain level of involvement. At the end of the interview the researcher checked whether all topics had been covered [35] . All interviews were performed by the first author (LB) and were recorded and transcribed verbatim. The interviewer kept field notes, describing her reflections on the interviews and the study.
During the interview all patients said that they understood the severity of their disease and were aware of the fact that at some point in the disease trajectory the disease would progress and new treatment decisions must be made. They also knew that they would eventually die from the disease. They told that their treating physician informed them on their diagnosis after their surgery (GBM patients) or after CT scans were made (metastatic colorectal patients).
Data analysis
As our study was explorative, we used open coding as described by Strauss and Corbin [36] . Data analysis started during data collection and was an ongoing process. The constant comparative method was used to compare codes within and between interviews and to identify the main themes [37] . To ensure the reliability of the coding procedure, two researchers (LB and HRWP) independently read through the interviews to generate a list of codes (e.g. keeping control over own life, reaching consensus, shared responsibility, lack of knowledge, expertise physician and phase of illness), and compared their results. This revealed high agreement between the coders, and any disagreements were solved by discussion. The codes were discussed with two other researchers (with BDP and GAMW), and the group worked 
Results
In exploring the preferred level of participation in upcoming treatment decision-making, almost all patients found it hard to pick the CPS card that best described their preferred role, and said they could imagine wanting different roles depending on the situation and type of decision. One patient could not make a final choice for the preferred level of participation for this reason. First, we will describe the CPS scores of patients and their reasoning for wanting that role in upcoming treatment decisions. After that, we focus on the factors patients mentioned that might influence or change their preferred role for participation in treatment decisionmaking.
1. Preferred participation and roles of patient and physician in upcoming treatment decision-making Table 1 shows the patients' ultimate choice of CPS card regarding their role in upcoming treatment decisions whether or not to start a new palliative cancer treatment. All patients preferred the physician to have a role in the decision-making process. Two patients wanted their physician to decide for them in future treatment decisions (option E) and the other patients wanted a shared approach with varying degrees of influence from the physician (options B, C, or D).
All patients said that they wanted their physician to participate in the treatment decision-making process because of his/her knowledge and clinical experience with treatments and disease. The extent to which patients themselves wanted to participate in upcoming decisions seemed to be dependent on how patients saw their own role or how they assessed their own capabilities for participating in treatment decision-making. By balancing the different inputs from themselves and from the physician, patients came to a final perspective on the degree of influence they wanted to have. Patients who gave more responsibility to the physician than to themselves said that expertise was very important or thought their own knowledge was limited. Other patients attached more importance to reaching a consensus and having a shared responsibility in decision-making, for instance because they said they were the ones who knew themselves best.
R: ''In my opinion it's about sharing. And that applies to me too. You could say I'm the expert on the subject of me, and the doctor is the expert when it comes to the treatment and I reckon the two need to come together.'' Man, age range 36-50 years, GBM, CPS Card C R: ''It's not entirely true to say I take the final decision -you do it together. The two sides need to come to a kind of agreement, an intuitive one too. And then you subject yourself to it as a patient. Because look, of course you don't have all the know-how, most patients don't know anything at all.
[…] It's very difficult for most patients to get a good impression of what the treatment involves, what their clinical picture is, so of course that makes it quite a difficult decision. Sure, most people can still decide whether or not to subject themselves to it, of course, but as far as I'm concerned it's a case of taking a joint decision to go down that route, but definitely after discussing things together and after I've had a think about it.'' Man, age range 51-65 years, GBM, CPS Card C Several patients highly valued keeping control over their own lives and therefore said they wanted to have a more decisive role and the final say in upcoming treatment decisions. For example, one patient said: R: ''And if it's not good, then I reckon they come to you, to us, with a suggestion. And then I reckon they come with a suggestion that I can say yes or no to, or can discuss the ins and outs, but I do want to take the final decision myself, including about the treatment. Other patients mentioned that they wanted to have the final say in the upcoming treatment decision because they felt it was their responsibility to make these decisions, or that they should not 'bother' the physician with that: R:'' Look, basically I don't think you should dump the decision on the doctor. A doctor can say to me, well this is the situation, but you're the one who should take the final decision.'' I. ''That's what you think…'' R: ''Yes, I do think that, you can't do that to anybody. I'm convinced that the doctor says to me this isn't going to work out, or this is a good option, then I base it on his opinion, his view of things, and I am saying B because then I'm making the decision to follow your opinion.'' I: ''I understand: so you're saying that in the end I'm responsible for that decision as the patient, I have to take it, but you do base it on the advice given by the doctors?'' R: ''Yes of course. He's the cancer specialist, I'm a tiler.''[…] R: ''Because 'cobbler, stick to your last' may be an old saying but it's still true. But these are ethical questions and of course they are a lot more difficult. And I think you can't dump it on the doctor by saying well, I don't know what to do any more, why don't you decide. I think that… surely no doctor would do that, would they?'' Man, age range 51-65 years, metastatic colorectal cancer, CPS Card B
Anticipated increase in participation
Illness trajectory. Most patients said that it was difficult to picture upcoming treatment decisions and, as stated above, a lot of patients found it hard to pick the CPS card that best described their preferred level of involvement in upcoming treatment decisions. They could imagine that the illness trajectory would influence their preferred level of participation and that their preference might change along with the phase of illness.
R: ''Well look, like I just said, at the moment I'm in this phase where I'm just managed by the doctors, as it were. And of course should it be the case in the future… that you end up in a hopeless situation, then I might say to myself why don't we just do this… or try something else, or as far as I'm concerned we stop, I no longer want it.'' […] R: ''Yes, and perhaps we start in this phase (D).. and then we go on to that phase (C) and then in the end I actually take a decision (B).'' R: ''That's just how it is at the moment.. Well, I don't see any reason to take charge of making decisions.'' Man, age range 36-50 years, GBM, CPS Card B Several patients mentioned more specifically that their preferred role depended on the aim of the treatment, which would probably change along with the phase of the illness. If the prolongation of life were to remain one of the aims of both the physician and the patient, patients would want the physician to have a more decisive role because of his/her expertise and knowledge.
R: ''If he [the doctor] says it's a really good idea to do this, and it might make you sick now but it will let you keep going for another two years then I won't say 'no, I don't want that'. Because it will give you another two years. […] But it's not that I want to make the decision myself, it's not that. Because if he really says it's better, it's good for you and you can do it.. yes, then I think to myself, well, you are trained in this. […] But if it's a case of it doesn't have any effect on how much longer you'll live, well, why should I do it then? […] Then I think no, I don't see the point in that.'' Woman, age range #35 years, GBM, CPS Card C
But if the quality of life were to become more important, they would want to have a more decisive role themselves. They could imagine situations in which they might stop their initial treatment if it led to a substantial decline in their quality of life due to unacceptable treatment side effects or disease-related issues.
R: ''And if you were to end up in a situation where your condition is just not good and a treatment would really only mean stretching it out, or pain, or not feeling well, but not giving you much more benefit, then I can imagine you'd say 'forget it'.'' Man, age range 36-50 years, GBM, CPS Card C One patient specifically said that if it came to a decision about life or death, she wanted to decide for herself: R2: ''Yes. And also, we've really been talking about medical opinions all the time, of course lots of medical opinions are almost moral issues, aren't they: do you want to carry on living or not?'' I: ''Yes.'' R2: ''In the end that's not for the doctor to decide, is it?'' I: ''No, but well.'' R2: ''Doctors often take on that role but it's not for them to decide. And they shouldn't decide that either.'' R: ''Well, the doctor will never do that as far as I'm concerned.'' I: ''No.'' R: ''Well of course.. Look, in a certain way the doctor does do that because it depends on how he explains what might happen. Of course you can always put it or tell that in such a way that it influences things. A doctor can't avoid doing that, ever. So of course he probably influences things to that extent. But ultimately, you are the one who decides about life and death.'' Woman, age range 51-65 years, GBM, not able to choose CPS card (R2 = patient's partner) Limits. Patients talked about limits they set for themselves to preserve their quality of life. Patients said they would decide to stop their initial treatment if that limit was reached, thus wanted to have a decisive role at that time. ''Just before the operation, when we discussed everything with the doctor, I said then: one thing for sure, I don't want to come out of this a vegetable. That was the one thing I was totally sure about and he was totally sure about too. So that wasn't even a question, a choice, for either of us. Not for the specialist and not for me.'' Woman, age range 51-65 years, GBM, not able to choose CPS card Many patients considered at the time of the interview that they had not reached their limits yet, and were still in the phase where they wanted to aim for life prolongation.
Several patients seemed unable to face or accept (a future) transition in aims from life prolongation to the quality of life, ending in death. For them, 'doing nothing' was not an option because of their current good clinical condition, and therefore they felt they had no other choice than to start a treatment, because they wanted to postpone death: R: ''Yes.. I think you would do an awful lot for your health. I would simply do anything. There has been no point up to now where I've thought well, I don't think that's admissible.'' Woman, age range 51-65, metastatic colorectal cancer, CPS Card D R: ''I love life and yes, I will take anything going and just try it.'' […] R: ''And as far as this [the disease] is concerned, yes, perhaps it's an obstacle we can overcome. And perhaps I won't make it, but it doesn't matter, we'll go for it. Yes, 100%. Yes, of course. However bad I feel, I still think we have to keep going, old buddy, no complaining eh?'' Man, age range 66-80, metastatic colorectal cancer, CPS Card C
Discussion
Our results show that all patients preferred their physician to play a role in the decision-making process concerning whether or not to start a life-prolonging treatment because of his/her expertise and experience. The extent to which patients themselves wanted to participate seems to depend on how patients see their own role or assess their own capabilities for participating in upcoming treatment decision-making. Patients who doubted about their capacity to make treatment decisions by themselves preferred to give a more decisive role to their physician. But patients who highly valued keeping control over their own life wanted to have a more decisive role themselves, and patients who felt it was their responsibility to make treatment decisions thought that they ought to have a more active role themselves. However, patients also said that their role was not static and would probably change along with the illness trajectory. They imagined that their role would become more active as the disease progressed and quality of life would become more important.
Variation in participation preferences
The finding that patients differ in their preference for participation in treatment decisions is found in other studies [38] [39] [40] , as was the finding that patients prefer physicians to have some role in decision-making [41, 42] . The assumption that all patients want to play an active role in treatment decision-making is too simplistic, implying that more attention should be paid to individual wishes and needs.
Not only do patient preferences vary, the reasons for these preferences may also be different. We found that patients who preferred a more decisive role for themselves (option B) had different rationales for this choice: either they wanted to have control over their own life or they felt responsible for making the treatment decision themselves and not burdening the physician. In the first case, the patient wants to make a treatment decision for his or her own good, in the second, the patient acts out of consideration for the physician. This implies different support needs. In the first case, the patient needs adequate information and the freedom to choose; in the second case, the patient needs a shared view on mutual responsibilities. Thus, physicians should be open to the reasons behind a patient's preference and respond appropriately.
Anticipated participation preferences related to treatment aim
Our finding that patients foresee a shift in the preferred level of participation from more passive to more active depending on the phase of the illness and the treatment aim is confirmed in other studies with patients who were already in the later stages of their illness trajectory: Sulmasy et al. [43] found that as terminally ill patients live longer with their disease, they prefer somewhat less reliance upon physicians, Cohen et al. found in a study of patients with prostate cancer [44] that the patients' willingness to become actively involved in choosing their care varied over time. Not only illness trajectories but also the type of decisions is found to be influential to the degree of participation. Beaver et al. [27] found that patient preferences depended on the type of decision as patients were more able to engage in decisions about the physical and psychological aspects of care than in treatment decisions.
The finding that patients' preferred role seems not to be static throughout the illness trajectory is important for physicians in daily practice, and they should take this into account when decisions have to be made during the illness trajectory. They should check whether the patient wants to change his or her role in decisionmaking as the disease progresses and palliative options become more prominent.
Patients' idea of having a more active role later on in the disease trajectory might not be easy and it can be questioned if it will happen. In the first place, patients may have difficulties in recognizing the stage of their disease. It is known that patients shift their limits and are willing to go on with burdensome treatments because they do not want to 'give up' and face death [45] . Other studies found that patients want to hold on to their lives and are willing to accept intensive chemotherapy for a very small chance of benefit [46, 47] .
In the second place, physicians seem to be inclined to offer further treatment when they are confronted with treatment dilemmas [48] . The mutually reinforcing attitudes of 'not giving up' by patient and physician may lead to compromises such as ''trying out one dose'' [48] . Similar results were found by The et al. [49] , who described a collusion between physician and patient that might hamper the shift from a life-prolonging aim towards a focus on the quality of life and could also prevent patients from taking the lead in the decision-making process. Our finding that patients felt they did not have a choice -that is, a choice between treatment and doing nothing -also shows that taking a more active role is not easy. Some patients felt there is no other choice than to go on with new treatments because the alternative -no treatment, which will lead to death -was not acceptable. Previous studies found similar results [50] [51] [52] .
Furthermore, it is interesting to notice that apparently patients haven't perceived the choices until the moment of the interview as related to quality of life, although in all patients decisions with possible consequences for their quality of life were already made. For instance in GBM patients the decision to undergo surgery and to start with first line therapy and in metastatic colorectal cancer patients to start first-line treatment. We did not observe these decision-making processes, but we know from discussions with patients that these decisions were not even questioned by the physician and patient, as they wanted treatment anyhow and life prolongation was more important than quality of life at that moment.
Given that patients envisaged a more active role in treatment decision-making as the options for treatment would become more restricted, but also given that this role will probably not be taken automatically, we recommend that more attention be given to the careful planning of future treatment decisions, with an eye for adequate patient involvement in line with patient preferences. If treatment benefits are modest and discussed openly, the alternative option, of providing supportive care only, might be perceived as a reasonable alternative.
Strengths and limitations. A strength of our study is the qualitative approach, which provides an understanding of how patients see their own role in the treatment decision-making process at the end of life and offers further insight into the reasons behind treatment decisions. Also, this is one of the first studies that has been done on patients' preferences for participation in treatment decision-making in the advanced cancer setting. Our study was limited to patient preferences before actual treatment decision-making had taken place. It is possible that preferences change over time or that the perceived participation by patients differs from their preference. A recommendation for future research would be to follow patients over a longer period of time to see whether preferences do indeed change over time, with patients wanting more participation in later stages of their disease, and to get insight in the process of treatment decision-making. Another limitation is the lack of information on educational level of patients, since this can be relevant for preferred level of participation.
Conclusion
Treatment decision-making in the last phase of life is often difficult and a highly complex process. Whereas all patients consider the role of the physician essential, there are differences between patients in their preferences for participation in treatment decision-making. In addition, individual patients' preferences may change in the course of the illness, with a shift to more active participation in the later phases. Whether this shift towards more patient-led decision-making is feasible in the near future is open to question. Communication about patients' expectations, wishes and preferences for participation in future treatment decisions is of great importance. An approach in which preferences, goals, and expectations are openly discussed would be beneficial. It could help fulfil patients' preferences in the treatment decision-making process and could help avoid situations in which opting to withhold life-prolonging treatment is perceived as doing nothing.
